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A Study on the Effects of High Temperature Heat Treatment on the Physical and

Mechanical Properties of Carbon Fiber and Carbon Composites
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Abstract PAN-based carbon fiber roving and fabric were heat treated at the temperature of 2170C.
Using non-heat treated and heat treated fabric, greenbodies of CFRP and GFRP were manufactured in
the Autoclave. After the analysis of heat treated and non-heat treated carbon fiber roving and two
types of greenbodies, the variations of physical and mechanical properties of carbon fibers and
greenbodies with heat treatment were studied. Observing the cross-section of carbon fiber with SEM, we
knew the diameter of carbon fiber was decreased from 6.8um to 6.4/m. The results of TGA showed that
the oxidation resistence was enhanced after heat treatment. The tensile strength of carbon fiber was de-
creased from (3.1140.32) X 10°MPa to (1.87 £0.26) x 10°MPa, but tensile modulus was increased from
(1.9440.06) x 10°MPa to (2.02+0.11) x 10°MPa after heat treatment.

The interlaminar shear strengths of CFRP and GFRP were 148.84+1.6MPa and 82.241.1MPa,
respectively. Torch test showed that CFRP was abraded smoothly but GFRP was delaminated.
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Fig. 1. The high temperature heat treatment cycle.
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Fig. 2. The cure cycle of greenbodies
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{a) Larbun Fiber

(b) HTT(2170°C) Carbon Fiber

Fig. 3. SEM micrographs showing the appearance
of Carbon Fibers

(a) Carbon Fiber

(b) HTT(2170°C) Carbon Fiber
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Table 1. The results of single filament tensile test

Elastic modulus
(x 10°MPa)

1.94+0.06
2024011

Tensile Strength
(x10°MPa)
3114032 |
1.87+0.26

Property
Kinds of Carbon Fibers
Carbonized Carbon Fiber
HTT(2170°C) Carbon Fiber
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